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The state of alarm due to Covid- 19 pandemic in Spain stopped all educational and most uni-
versity research activities. The Spanish Anatomical Society (SAE) Consensus Expert Group 
on Body Donations piloted a study based on a questionnaire to know the status of body 
donations and dissection activities during the lockdown, as well as the future implications of 
Covid- 19 pandemic for body donation programs and anatomy teaching. The questionnaire 
results show that Spanish Universities refused body donations and stopped all dissection 
research and teaching. The Covid- 19 expected influence on anatomy teaching was referred to 
the increase in teaching workforce and resources required to apply the new safety measures 
to future practical activities, as well as to prepare and adapt teaching material for online- only 
programs. The application of reinforced safety measures was expected to be perceived by the 
respondent’s students as a gain in teaching quality, while the transformation of the anatomy 
courses in online- only programs will be perceived as a quality decrease. The respondent’s 
concerns about future institutional implications of the pandemic were related to increased 
costs of the adaptation of the facilities and the reinforced preventive measures, as well as the 
eventual decrease in donations. The complete lockdown applied to dissection rooms was 
not justified by scientific evidence and represented a break of the confidence deposed in the 
institutions by the donors. A consensus is required for the adoption of a renewed, compre-
hensive protocol for present and future body donations including the evidence Covid- 19 
pandemic has contributed to create. Anat Sci Educ 14: 562–571. © 2021 The Authors. Anatomical 
Sciences Education published by Wiley Periodicals LLC on behalf of American Association for Anatomy. 
Key words: gross anatomy education; medical education; undergraduate education; 
Covid- 19; dissection; translational research
RESEARCH REPORT
*Correspondence to: Dr. Miki Dalmau- Pastor, Human Anatomy 
and Embryology Unit, Department of Experimental Pathology and 
Therapeutics, Faculty of Medicine and Health Sciences, Health 
University of Barcelona Bellvitge Campus (HUBc), c/Feixa Llarga SN, 
08907, Hospitalet, Barcelona, Spain. E- mail: mikeldalmau@ub.edu
Additional supporting information can be viewed in the online version 
of this article.
Received 22 June 2020; Revised 9 April 2021; Accepted 18 April 2021.
Published online 27 August 2021 in Wiley Online Library 
(wileyonlinelibrary.com). DOI 10.1002/ase.2093
© 2021 The Authors. Anatomical Sciences Education published by 
Wiley Periodicals LLC on behalf of American Association for Anatomy
This is an open access article under the terms of the Creative Commons 
Attribution- NonCommercial- NoDerivs License, which permits use and 
distribution in any medium, provided the original work is properly cited, 
the use is non- commercial and no modifications or adaptations are made.
INTRODUCTION
The pandemic situation caused by the novel Coronavirus orig-
inated in the Chinese city of Wuhan in December 2019 has 
changed everyday life as well as academic life around the world 
(Burgess and Sievertsen, 2020; George et al., 2020; Li et al., 
2020). This virus was termed Covid- 19 and caused the World 
Health Organization to declare a public health emergency on 
30 January 2020 (Mahase, 2020). The spread of the disease in 
Europe was very swift, and the state of alarm was decreed in 
Spain on 14 March 2020. With immediate effect educational 
and university research activities were stopped in the national 
territory. The lockdown of the population, the elevated mor-
tality of Covid- 19, and the restrictions applied to burial and 
cremation procedures made the management of ordinary body 
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donations very complicated. In addition, since all Spanish uni-
versities (50 public, 26 private) decreed a complete closure of 
services and facilities, the administrative procedures for the 
management of the body donation programs were suspended. 
Similar situations have been reported at a global level as a 
consequence of the pandemics (Evans et al., 2020; Gupta and 
Pandey, 2020; Longhurst et al., 2020; Ooi and Ooi, 2020; 
Pather et al., 2020; Ravi, 2020; Singal et al., 2020; Bond and 
Franchi, 2021; Onigbinde et al., 2021).
The immediate and dramatic impact of the Covid- 19 pan-
demic in the health sciences education at all levels has been a 
matter of deep concern for both academia and students faced 
with the closure of the practical anatomy laboratories and 
clinics during the full lockdown period. The sudden transfor-
mation of face- to- face (F2F) teaching to a completely online 
approach required a great deal of flexibility and effort from 
both health sciences teachers (Iyer et al., 2020; Longhurst et al., 
2020; Moskowitz et al., 2020; Pather et al., 2020; Quinn et al., 
2020; Iwanaga et al., 2021; Saverino et al., 2021) and students 
(Franchi, 2020; Srinivasan, 2020). In Spain, dissection rooms 
are used by a variety of students including medicine, nursery, 
dentistry, physiotherapy, podiatry, and by post- graduate stu-
dents attending surgical training courses.
In Spain, dissection rooms and body donation programs 
(BDP) are managed by universities, under the administrative tute-
lage of the autonomous governments, as is the case for public 
health services. Cadaver and organ donation options are included 
in the living will documents elaborated by most autonomous 
governments (BOE, 2002). Since 1992, Spain has maintained 
the world record for organ donations, attaining 48.0 PMP (per 
million population) donors in 2019, as compared with the PMP 
values reported by the United States (32.8), Australia (22.3), and 
the European Union from Greece, 4.1 to Portugal, 33.4 (ONT, 
2020). The living will includes the possibility of donating the 
body if organ donation for transplantation is not feasible. This 
simplified administrative procedure constitutes the main reason 
for the increase in body donations experienced by all Spanish 
BDPs in the last decade. However, there is a lack of a common 
legislation at a national level to regulate the use of donation 
cadavers for academic activities, and the sole national law to 
regulate the management of dead bodies dates from 1974 (BOE, 
1974). Consequently, there is not a national register of donations.
In order to address the legal aspects, as well as the neces-
sity of a common regulatory structure for the BDP, the Spanish 
Anatomical Society (SAE) constituted in 2018 an expert group 
to elaborate consensus documents about the management, the 
administration, and the ethical implications of cadaver dona-
tion. This group reported to the General Assembly of the SAE 
during virtually held meeting on 11 May 2020 on the situation 
caused by the Covid- 19 state of alarm and on the lockdown 
status of dissection rooms, that remained closed in all Spanish 
higher education institutions with only one exception of the 
Complutense University of Madrid. Director of the Complutense 
University body donation center informed the SAE that they had 
requested the advice of the university legal services. The answer 
they received was that “the commitment acquired with the 
donor, once he/she has expressed his/her will to donate the body 
after his/her death, constitutes a contract between two parties, 
in which the University and the BDP are forced to fulfill under 
any circumstance.” As a consequence, the BDP was decreed as a 
“critical” service by the Rector of the Complutense University. All 
public and private services decreed as critical were legally allowed 
to remain open to operate during the different lockdown phases, 
thus the Complutense University BDP is the only one higher edu-
cation institution in Spain receiving donations to date.
However, despite existing clear indications from the Spanish 
Government as how the bodies of the Covid- 19 victims should 
be handled (SEAP- IAP, 2020), and the existence of numerous 
national laws (CDC, 2020; Government of India, 2020; UK 
Law, 2020), international regulations (ECDC, 2020; Finegan 
et al., 2020; Kramer et al., 2020; WHO, 2020), and guidelines 
and technical reports (FICEM, 2012; Sañudo, 2015; RCP, 2020; 
Vázquez- Osorio, 2020) about the best practices in the handling, 
management, and preventive measures to apply to cadavers, most 
of the universities in Spain decided to suspend all BDP activities.
The situation was discussed by the SAE General Assembly 
that resolved that a survey will be proposed to all attending 
BDP Directors. A questionnaire was prepared in order to assess 
the situation of the teaching and research activities in the dis-
section facilities, as well as the expert group members and BDP 
director’s perceptions about the influence of the Covid- 19 pan-
demics and the consequent increase in preventive measures will 
have in the future academic activities to be carried out in the 
dissection rooms. The present article reports the results of this 
questionnaire regarding the status of the dissection activities in 
the respondent’s institutions. This analysis is aimed to facilitate 
the discussion of the proposed changes to the donation proto-
cols and procedures that will be included in the SAE consensus 
documents about the management, the administration, and the 
ethical implications of cadaver donation.
MATERIALS AND METHODS
The aim of this survey was to get a clear picture of the initial 
measures taken by the BDPs about the donations as well as the 
activities of the dissection rooms in response to the Covid- 19 
crisis. The purpose of this survey was to provide information 
to the SAE expert group to discuss the eventual need to pro-
pose changes to the cadaver donation process in the Spanish 
Universities, and to determine the scientific evidence sup-
porting decisions taken as a consequence of the Covid- 19 
pandemics.
An electronic ad hoc 15- item questionnaire was designed 
and piloted by the SAE, in order to know the situation in the 
dissection rooms with respect to teaching and research activities 
during the initial lockdown of the academic institutions, and the 
perceptions of the participants about the next academic year.
The questionnaire was designed in Spanish language and 
used single- answer or multiple- choice questions to assess the 
current institutional decisions taken about the management of 
the dissection rooms and the BDP, the future implications of the 
Covid- 19 pandemics on the BDPs and on the teaching of anat-
omy as well as on the perception of the SAE members about the 
eventual loss of confidence of the students on the quality of the 
anatomical education as a consequence of the Covid- 19 situa-
tion. An English translation of the questionnaire is available as 
the Supplemental Material File Appendix 1 to this manuscript.
Once reviewed, the questionnaire was approved by the 
Bioethics Committee (Institutional Review Board) of the 
University of Barcelona. The questionnaire was then distrib-
uted to the SAE expert group on body donations and dissection 
room management. The survey was sent to 15 directors of the 
body donor services in Spain on 25 May 2020 and data were 
collected until 1 June 2020.
The purpose of this survey was also to create a map of 
responding BDPs to build a community of Spanish institu-
tions dedicated to education and research in human anatomy. 
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Nine responses from a total target of 15 body donor services 
in Spain were received. The respondents were from different 
geographical regions in Spain, were diverse in terms of sex (six 
males, three females) and seniority (seven seniors, two juniors). 
The seniority was assessed using the same criteria— more than 
ten publications in a period of more than ten years reported by 
Bennett et al. (2020).
Although the questionnaire was designed using single- 
answer or multiple- choice questions, the same criteria were 
used to categorize all responses in order to compute Kendall’s 
Tau B correlations and Cronbach’s alpha (Cronbach, 1951) 
to assess the validity and the reliability (respectively) of the 
instrument. All test and data analysis were conducted using 
SPSS statistical package, version 18 for Windows (IBM Corp., 
Armonk, NY). Finite Population Correction Factor (FPC) was 
used to compute the confidence intervals for the percentage of 
responses in the sample, given in equation below Eq. (1).
where N is the population size and n is the sample size.
Kendall’s Tau B correlation, a nonparametric measure of 
the strength and direction of association between two variables 
was used to assess the significance of the relation between the 
rankings. Cronbach’s alpha was applied to measure the internal 
consistency between the items of the questionnaire. A reliability 
coefficient of 0.6– 0.70 or higher was considered “acceptable,” 
and 0.8 or greater a “very good level” as in most social science 
research (Hulin et al., 2001).
RESULTS
The survey was applied to a sample of 15 directors of dissec-
tion rooms and/or body donation programs and were col-
lected from 25 May to 1 June 2020. During that period nine 
directors of BDP pertaining to the Spanish Anatomical Society 
responded, which supposes the 60% of the total population 
susceptible to respond to the questionnaire (15 donation cen-
ters). Therefore, an error sample ε = 2.83% was derived con-
sidering a significance level α = 0.05 following equation Eq. (2).
where n is the sample size, N is the total population size, P- 
value is the proportion (in case is unknown, P  =  0.5), Z2

 is 
the right tail value for a normal distribution with mean cero 
and variance 1 considering a significance level α (in this case, 
Z2

= 1.96) and ε is the error sample. A corrector for finite pop-
ulations was applied.
As pointed out by Sijtsma (2009), many psychologists led to 
the interpretation of alpha as a measure of the internal consis-
tency of a test. The value obtained by the associated Cronbach 
alpha was 0.702.
The reported data cover four main areas, the first being 
the current situation and management of eventual Covid- 19 
cadaver donations. Then, the prevision of the respondents 
about the future implications of the pandemics in the BDP 
organization as well as in the teaching of anatomy. Finally, 
the eventual change in the student’s perception on the qual-
ity of their anatomic formation due to the pandemic mea-
sures, including the eventuality of an online- only academic 
year.
Current Situation and Management of the 
Eventual Covid- 19 Cadaver Donations
The directors of dissection rooms and body donation programs 
reported that both the dissection activities and the donation 
programs in the universities were severely limited (Table  1). 
Majority of respondents (66.7%) reported to be closed both 
for teaching and for research activities, as well as to receive 
potential donors and cadaver donations, in application of the 
complete lockdown active in that period. The exceptions to that 
general rule were three directors: one reported the possibility 
of carry out research activities, but no teaching or donations 
(11.1%); a second one, the possibility of carry out teaching 
activities, but no research or donations (11.1%); and the third, 
the possibility to receive cadaver donations, but not to carry 
out teaching or research activities (11.1%). Interestingly, this 
last institution was the only one to decree the body donation 
service as a “critical” one, based on the position of the institu-
tional legal advisors that the donation remains a legally bind-
ing contract between the donor and the Institution.
In a previous meeting of the SAE expert group the main 
guidelines on the management of cadavers were reviewed, and 
a consensus was reached as per the redaction of a document 
reporting a standardized protocol to be adopted by the SAE. 
Thus, two questions were included regarding the tests and pro-
cedures to apply in future donations (Table 1). About 22.2% 
respondents reported that the donations were suspended sine 
die; while 22.2% reported that the cadavers would be directly 
frozen, while waiting for tests. In addition, 33.3% participants 
would carry out specific Covid- 19 tests, added to the usual pro-
tocol (including HIV, Hepatitis and prions) and 11.1% would 
continue with the usual tests while another 11.1% would sub-
mit the cadavers to the usual embalming procedure, which was 
then reported as the method of choice to avoid crossed con-
tamination (Balta et al., 2015). A second question aimed to a 
potential future donation of a donor suspected of Covid- 19: 
this situation was not possible for the 44.4% of the institu-
tions not accepting donations during the questionnaire period. 
Referring to the institutions accepting donations, one director 
reported that one of their recent donations included symptoms 
compatible with pneumonia in the patient’s clinical history, and 
another one revealed his concern about a donation received 
on 1 March (before official lockdown) with “pneumonia” as 
the reported cause of death. Regarding the possibility of an 
analytic result confirming the Covid- 19 in an already accepted 
cadaver, 55.6% (five of nine respondents) of the answers were 
negative, while in the 44.4% positive cases, different protocols 
were to be applied: two services (22.2%) decided the embalm-
ing, in one case before freezing the body, while another (11.1%) 
decided to directly freeze the cadaver and a fourth one (11.1%) 
opted for declining the donation. Only three cases of accepted 
body donations with Covid- 19 as death cause were reported 
(33.3%); two of the bodies (22.2%) were frozen after embalm-
ing, and in one case (11.1%) the donation was declined.
Significant Kendall’s Tau B correlations were found between 
the possibility of future acceptance of cadaver donations during 
the pandemic and the current situation (correlation 0.695 sig-
nificant at 0.05 bilateral level), were the 42% opted for freeze 
the cadaver, the 42% made analytics confirming Covid and 
in one case no change was adopted with respect to the previ-
ous cadaver management procedure. Therefore, there is a high 
correlation between future possibility of the center to accept 
cadavers with Covid- 19 as death cause and the current actua-














∗ P ∗ (1 − P)
N − 1
Anatomical Sciences Education SEPTEMBER/OCTOBER 2021 565
accept cadavers with Covid- 19 as cause of death, would accept 
bodies with Covid- 19 in the future (freezing them or doing tests 
to confirm the cause of death), while those that are closed or 
do not accept donations, will not accept bodies in the next time 
horizon. This resulted also in significant Kendall’s Tau B cor-
relations with the attempt to donate a body with the mention 
of Covid19 as the “cause of death” in the medical record/death 
certificate (correlation 0.84 significant at 0.05 bilateral level) 
where in five cases (83%) no donations with “Covid- 19” as 
death cause were received and the performance donations with 
Covid- 19 (correlation 0.707 significant at 0.05 bilateral level). 
The attempt to donate a body with the mention of Covid- 19 as 
a “cause of death” in the medical record/death certificate and 
the actuation with Covid- 19 donations was also significatively 
correlated (correlation 0.809 significant at 0.05 bilateral level).
Future Implications for Body Donation 
Programs
When asked about perception of the pandemic’s impact on the 
body donations, only one of the responders (11.1%) consid-
ered that it would not have a noticeable impact. About 33.3% 
participants expected a decrease in future donations, while 
55.6% were not able to preview the impact of the situation on 
future donations (Table 2).
Increased Costs and Structural Changes of the 
Installations
The need for structural changes in the dissection rooms such 
as the use of mobile separation systems or devices, due to the 
new safety requirements of social distance, was reported by 
44.4% of the directors (Table 2). Another 44.4% (four of nine 
respondents) considered that no changes were required in their 
respective installations, while, on the contrary, one participant 
(11.1%) disclosed the need for a complete refurbishment of the 
dissection rooms (Table 2). None of the responders reported 
to have received any indication from their respective academic 
(77.7%) or regional authorities (22.2%) about the need for 
changes in the dissection rooms to adapt it to the new Covid- 19 
preventive measures when the academic activities eventually 
resume (Table 2).
Table 2 reflects the director’s perceptions about the possible 
increase in costs due to the added preventive measures. About 
55.6% (five of nine respondents) estimated that costs for the 
dissections would increase between a 0 and a 20%; 22.2% 
estimated an increase between the 21 and a 50% of the costs, 
while 11.1% were unable to estimate the eventual increase 
and another 11.1% considered that no cost increase was to be 
expected. Most directors expected that their Institution would 
cover totally (33.3%) or partially (55.6%) these extra costs, 
with only one (11.1%) reporting a probable negative answer.
Table 1. 
Current Situation and Management of the Eventual Covid- 19 Cadaver Donations in Spain
Question Response Options Number of Responses n (%) CI 95%
Current situation of the dissection room: teach-
ing activities
Closed 8 (88.9) [0.57;0.98]
Open 1 (11.1) [0.0;0.27]
Current situation of the dissection room: re-
search activities
Closed 7 (77.8) [0.57;0.98]
Open 2 (22.2) [0.02;0.43]
Current situation of the dissection room: body 
donations
No 7 (77.8) [0.57;0.98]
Yes 2 (22.2) [0.02;0.43]
Protocol to be applied in case of future body 
donation acceptance
Body freezing 2 (22.2) [0.02;0.43]
Covid- 19 Tests 3 (33.3) [0.10;0.57]
Same than before pandemic 1 (11.1) [0.0;0.27]
Body embalming 1 (11.1) [0.0;0.27]
Donations already received with Covid- 19 as 
possible death cause?
Yes 4 (44.4) [0.20;0.69]
No 5 (55.6) [0.31;0.8]
Protocol applied in case of accepted donations 
with potential risk of Covid- 19
Body embalming, death 
caused by pneumonia
1 (11.1) [0.0;0.27]
Body donation declined 1 (11.1) [0.0;0.27]
Body freezing after 
embalming
1 (11.1) [0.0;0.27]
Body embalming 1 (11.1) [0.0;0.27]
Donations intended to be accepted with 
Covid- 19 as death cause?
Yes 1 (11.1) [0.0;0.27]
No 8 (88.9) [0.57;0.98]
Protocol applied to donations received with 
Covid- 19 as death cause
Non reported cases 6 (66.7) [0.43;0.89]
Body donation declined 1 (11.1) [0.0;0.27]
Body freezing after 
embalming
2 (22.2) [0.02;0.43]
Number of respondents (n = 9); CI, confidence interval.
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Significant Kendall’s Tau B correlations were found 
between the need for structural changes in the dissection 
rooms and the consideration that the Institution would cover 
these extra costs (correlation −0.653 significant at 0.05 bilat-
eral level), were in one case the director (11.1%) consider 
minimum changes to be totally covered and in two cases 
(22.2%) expected considerable changes to be partially cov-
ered by the Institution. However, in four cases (44.4%) the 
directors did not consider the need for structural changes. 
However, they expected a small increase in the dissection 
rooms costs due to the added preventive measures, to be cov-
ered at least partially by the Institution.
Future Implications of the Pandemics for the 
Teaching of Anatomy: Teaching Workforce and 
Resources
More than half (55.6%) of the participants reported to have a 
sufficient number of teachers to carry on an online- only anat-
omy practical course by maintaining its quality, while 44.4% 
reported a lack of teaching workforce. The same percentages 
were reported when asked about the material resources avail-
able to create, adapt, or preserve teaching materials to maintain 
the teaching quality for a completely online academic year. In 
addition, 55.6% reported not to have the number of profes-
sors required to comply with new safety procedures in terms 
of reducing the number of students per practical group, while 
44.4% reported to have an adequate teaching workforce for 
these eventual requirements (Table 3).
To apply the new safety and prevention protocols and social 
distance while maintaining the teaching quality of the prac-
tical courses, personal protective equipment, as well as mate-
rial resources (tests, disposable dissection material, etc.) are 
required (Table 3). Majority (77.8%) of respondents reported 
not to have those resources available, and only 22.2% reported 
to be adequately furbished of protective materials.
Significant Kendall’s Tau B correlation was found between 
the availability of a sufficient number of teachers to carry on an 
online- only anatomy practical course by maintaining its qual-
ity in case of impossibility of retake practices in the dissection 
rooms. Therefore, there is a positive correlation between the 
teaching workforce at the center to face remote teaching while 
maintaining the quality of teaching. In other words, centers 
with high availability may face semi- F2F or remote teaching, 
while centers with low availability foresee a drop in the quality 
of teaching if no F2F was possible. In four cases the director 
(44.4%) reported to have enough teachers to carry out online- 
only teaching whereas in four cases (44.4%) they considered 
that more personnel were needed to comply with new safety 
procedures in terms of reducing the number to students in the 
practical groups for on- site activities.
Table 2. 
Future Implications for Body Donation Programs in Spain
Question Response Options Number of Responses n (%) CI 95%
In your opinion, is there a change in body dona-
tions to be expected as a result of the Covid- 19 
pandemic?
Yes, a decrease 3 (33.3) [0.1;0.57]
I cannot give an 
estimation
5 (55.6) [0.31;0.8]
No 1 (11.1) [0;0.27]
Which of the following best describes the 
level of structural change that you expect your 
institution to undertake in the dissection room 
to resume teaching as a result of the Covid- 19 
pandemic?
No changes are required 4 (44.4) [0.2;0.69]
Minimal changes are 
required
4 (44.4) [0.2;0.69]
Complete redesign of 
the dissection room is 
required
1 (11.1) [0;0.27]
After more than 2 months since the confinement 
of the population was decreed, do you have in-
structions from your University/regional authori-
ties on the level of structural change required 
in the dissection room to resume teaching as a 
result of the Covid- 19 pandemic?
No (University) 7 (77.8) [0.57;0.98]
Yes 0 (0.0)
No (Regional Authorities) 2 (22.2) [0.02;0.43]
In your opinion, will there be an increase in the 
costs of the dissection room to reinforce preven-
tion protocols for teachers and students?
A minimum increase (0%– 
20%) expected
5 (55.6) [0.31;0.8]
No expected increase 1 (11.1) [0;0.27]
A significant increase 
(20%– 50%) expected
2 (22.2) [0.02;0.43]
I cannot estimate the 
eventual increase
1 (11.1) [0;0.27]
Do you expect these costs to be covered by your 
university?
Yes, totally 3 (33.3) [0.1;0.57]
Yes, partially 5 (55.6) [0.31;0.8]
No 1 (11.1) [0;0.27]
Number of respondents (n = 9); CI, confidence interval.
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Implications on the Teaching Quality as 
Perceived by the Students
Regarding the participants’ opinion on the student’s percep-
tion of the quality of the anatomy teaching if all activities were 
organized entirely online, shown in Table 4, 66.7% (six of nine 
respondents) reported that this will be perceived as a decrease 
in the quality of their anatomical teaching. The other 33.3% 
considered that the perception of the teaching quality by the 
students will not change. On the contrary, when asked about 
the student’s perception of the teaching quality of the practi-
cal courses once the new preventive measures will be applied 
to the anatomy practical courses, 55.6% (five of nine respon-
dents) suggested that this will be perceived as an increase in the 
quality, while 44.4% reported that no change in the student’s 
perception was to be expected. No significant Kendall’s Tau B 
correlation was found between both opinions.
DISCUSSION
A complete cessation of teaching activities at a global level 
is a new situation, despite some antecedents during previ-
ous epidemic outbursts (Patil and Yan, 2003). It has a major 
negative impact on the learning process of any student, and 
that it forces the professorate to rapidly explore new teaching 
options (Ahmed et al., 2020; Eberlová and Mansfeld, 2020; 
Iwanaga et al., 2021). Most of the authors that, as 77.8% of 
the responders, reported the restriction or the total interruption 
of anatomy laboratory teaching practices during the pandem-
ics shared also their experiences and the methods and instru-
ments used to adjust their teaching approaches (Moszkowicz 
et al., 2020; Srinivasan, 2020; Saverino et al., 2021). The clo-
sure of the dissection rooms and the sudden transformation 
from a very practically oriented F2F teaching to a completely 
online environment have elicited a global debate. Some initia-
tives have been proposed to improve anatomy teaching with 
the implementation of e- learning methods in a move toward a 
blended learning approach (Longhurst et al., 2020; Pather et 
al., 2020).
The concern of students and professors with regard to a dim-
inution of education value, as well as difficulties with online 
evaluations became evident (Quinn et al., 2020; Rose, 2020). 
The limitation of all practical F2F activities, and its substitution 
by online- only activities will cause, in the opinion of 66.7% of 
the participants, the student’s perception of a decrease in the 
quality of their Anatomical formation. Indeed, despite the bene-
fits reported by the substitute use of on- line and media teaching 
materials (Desai, 2020; Zingaretti et al., 2020) the absence of 
anatomical dissection is seen by the students as a loss of a cru-
cial part of their development to become a Health professional 
(Desai, 2020; Franchi, 2020; Srinivasan, 2020).
The social restrictions to be applied to resume the University 
courses were not defined in Spain until September 2020. The 
autonomic (regional) authorities in charge of the administra-
tion of the public Universities had not published a definitive 
decision about the academic year 2020/2021 when the ques-
tionnaire was sent, so the Academia main concern was the 
eventuality of a first semester or a whole academic year to 
be developed uniquely online. In the event of an online- only 
resuming of anatomy teaching, 44.4% of the participants in 
the questionnaire considered that their Departments had nei-
ther enough resources nor a sufficient teaching workforce to 
ensure a quality teaching, which was in agreement with the 
reports of anatomy professors worldwide (Evans et al., 2020; 
Ravi, 2020).
Regarding the management of bodies with suspected or con-
firmed dead from Covid- 19, clear indications have been pub-
lished since the pandemic declaration by state administrations 
Table 3. 
Increased Workforce and Material Requirements for the Anatomy Teaching in Spain when Teaching in Dissection Rooms will be 
Resumed
Question Response Options Number of Responses n (%) CI 95%
In the event that practices cannot be resumed in the 
dissection room, do you have the necessary teaching 
staff to ensure that practical teaching allows you to 
maintain teaching quality?
Yes 5 (55.6) [0.31;0.80]
No 4 (44.4) [0.20;0.69]
In the event that practices cannot be resumed in the 
dissection room, do you have the material means (com-
puters, cameras, electronic books, 3D programs, etc.) 
necessary to ensure that practical teaching allows you 
to maintain the teaching quality?
Yes 5 (55.6) [0.31;0.80]
No 4 (44.4) [0.20;0.69]
In the event that practices can be resumed in the dis-
section room, do you have the necessary teaching staff 
to ensure that practical teaching allows you to maintain 
teaching quality, given the new security and social 
distancing protocols?
Yes 4 (44.4) [0.20;0.69]
No 5 (55.6) [0.31;0.80]
In the event that practices can be resumed in the dissec-
tion room, do you have the necessary material resources 
(PPE, forced ventilation, controls, etc.) to maintain teach-
ing quality given the new security and social distance 
protocols?
Yes 7 (77.8) [0.57;0.98]
No 2 (22.2) [0.02;0.43]
Number of respondents (n = 9); CI, confidence interval; PPE, personal protective equipment.
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(CDC, 2020; DHHA, 2020; SEAP- IAP, 2020) as well as inter-
national health authorities (ECDC, 2020; WHO, 2020) and 
international and national scientific associations and experts 
(Sañudo, 2015; Kramer et al., 2020; Vázquez- Osorio, 2020; 
Lemos et al., 2021; Onigbinde et al., 2021). In a recent review of 
the different guidelines for the management of cadavers during 
the pandemics, Dijkhuizen et al. (2020) reported that there is 
no scientific evidence proving that a Covid- 19 dead human 
body is still infectious. However, the majority of respondent’s 
institutional authorities applied a complete closure of both the 
donation services and the research activities in the dissection 
room, a decision not based on solid scientific evidence, but on 
what World Health Organization (WHO) (Zarocostas, 2020) 
and Pan American Health Organization (PAHO, 2020) defined 
as “infodemic” (Sentell et al., 2020).
Formalin inactivates the SARS- CoV- 2 virus (Aquila et al., 
2020; Pambuccian, 2020). A recent revision of the safe manage-
ment of bodies of the pandemic victims (Yaacoub et al., 2020) 
also reports that a 70% concentration of ethanol, the usual 
hospital disinfectants and even household detergents, followed 
by a 0.1% solution of hypochlorite are effective to eliminate 
the virus (ECDC, 2020). This is also the case for the tried- and- 
true cadaver embalming methods cited in most reports (Balta 
et al., 2015; Ravi, 2020; Vázquez- Osorio, 2020; Lemos et al., 
2021; Onigbinde et al., 2021). Consequently, the risk in carry-
ing out academic activities directed by experienced academi-
cians working with samples submitted to the usual disinfection, 
embalming, and personal safety procedures employed in the 
respondent’s dissection rooms is limited (Vazquez- Osorio, 
2020). A strict enforcement of the adequate safety protocols 
and procedures has recently been proposed by Onigbinde et al. 
(2021) and Lemos et al. (2021) to be applied to resume dissec-
tion room activities, including preventive measures proposed 
by the SAE members and reported in the questionnaire.
All but one dissection room of the 15 included in the SAE 
group were closed for research as well as for teaching activi-
ties, with a major impact on numerous projects. It is important 
to notice how all research projects were forced to stop by the 
academic authorities, regardless of the specific risk that could 
represent. No difference was made between research projects 
including airway or lung manipulations, that could be consid-
ered as risky (El- Boghdadly et al., 2020; Onigbinde et al., 2021) 
and dissections of musculoskeletal structures or histological 
investigations on previously embalmed samples, that are free 
from SARS- CoV- 2 virus (Pambuccian et al., 2020). This fact 
contrasts with the numerous guidance papers from scientific 
societies dedicated to the airway management of Covid- 19 in 
living patients (El- Boghdadly et al., 2020). Non- aerosol gener-
ating procedures in head and neck surgery (Wu et al., 2020), 
otolaryngology (Mick and Murphy, 2020), anesthesia (Herman 
et al., 2021), or orthopedic surgery (Bassso et al., 2020; 
Hirschmann et al., 2020) have been carried out in hospitals 
during the Covid- 19 outburst. Moreover, a growing number 
of articles report using cadavers to simulate aerosol- generating 
surgical procedures in order to assess the risks and propose 
recommendations for the practitioner’s and patient’s safety and 
protection from SARS- CoV- 2 virus (Workmann et al., 2020; 
Khoury et al., 2020; Sharma et al., 2020a,b). Probably a bet-
ter approach would have been for the academic institutions 
to face the evidence: formalin and gamma radiation inactivate 
SARS- CoV- 2 virus (Aquila et al., 2020; Pambuccian, 2020), 
so research and teaching activities including bodies treated by 
these means should have been allowed to continue, adopting 
extra safety protocols such as the ones proposed by the respon-
dents (reviewing the medical records, refusing the potentially 
contaminated cadavers, and testing, freezing and embalming 
the accepted ones) and further described by Onigbinde et al. 
(2021) and Lemos et al. (2021).
For the management of non- embalmed material, added pre-
ventive measures could be implemented, such as polymerase 
chain reaction (PCR) tests administered on both the cadaver 
samples and for the personnel, as well as the compulsory use of 
disposable personal protective equipment (PPE) and materials, 
and avoidance of aerosol- generating procedures as defended by 
Salerno et al. (2020) for autopsies of Covid- 19 patients.
The added costs of adopting extraordinary preventive mea-
sures, both for research and for teaching activities were the 
main concern for the participants in the SAE questionnaire. 
The structural adaptations of the installations (major, 11.1% 
and minor, 44.4%) that the SAE expert group members con-
sidered would be needed, had not been required neither by the 
institutional (77.8%) nor by the regional (22.2%) authorities 
responsible both for the donation programs and for the financ-
ing of major structural adaptations. Moreover, the majority of 
the respondents (88.9%) foresaw an increase in the expenses 
caused by the use of disposable PPEs. Only a 44.4% expected 
this increased expenditure to be completely covered by their 
institutions, while a 55.6% assumed that the cost would be 
at least in part attributed to their respective departments. 
These budget constraints could be the reason for the institu-
tion’s almost unanimous decision of suspending the dissec-
tion room activities, as signaled by Ravi (2020). In a similar 
Table 4. 
Student’s Perception about Anatomy Teaching after Covid- 19 in Spain
Question Response Options Number of Responses n (%) CI 95%
In your opinion, what will be the perception of 
the students about the quality of teaching in the 
event that practices cannot be resumed in the 
dissection room?
Decrease in the teaching 
quality
6 (66.7) [0.43;0.89]
Without changes 3 (33.3) [0.10;0.57]
In your opinion, what will be the perception of the 
students about the quality of teaching in the event 
that practices can be resumed in the dissection 
room with the appropriate prevention measures?
Increase in the teaching 
quality
4 (44.4) [0.20;0.69]
Without changes 5 (55.6) [0.31;0.80]
Number of respondents (n = 9); CI, confidence interval.
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manner, the higher costs and complexity of the procedures to 
manage a cadaver infected by Covid- 19 would explain both 
the total closure of the donation services reported by 44.4% 
of the participants and the reported 11.1% of refusal of dona-
tions of possible Covid- 19 deceased patients. This could cause 
a decrease in the number of cadavers donated in the future, as 
signaled by both students (Franchi, 2020) and academia (Evans 
et al., 2020; Ooi and Ooi, 2020; Ravi, 2020; Singal et al., 2020; 
Bond and Franchi, 2021), and would require raising public 
awareness of the continuing need and the value of the donation 
for the formation of Health professionals (Brasset et al., 2020).
In Spain, the bequeathal programs enforced by SAE mem-
bers constitute a contractual relation between the donor and 
the Institution that in the future will receive his/her body. 
The SAE Expert Group represents the progress toward more 
ethical practices than the ones prescribed by the regulations 
promoted by Hutchinson et al. (2019) as a response to the 
evolution of societal values and needs. However, as reported 
by the respondents, the pandemic’s situation has caused the 
rejection of body donations under claims of “safety risk” by 
the institutions. The high cost and complex administrative 
procedures for funerals are some of the reasons why some 
people decide to donate their body (Martinez and Brunson, 
2019). Given the fact that the Spanish legal system considers 
the cadaver a “res extra comercio,” the body is to be donated 
both at no cost and without economic compensation for the 
donor. Consequently, the relatives of a person whose body 
donation is rejected will have to face un- planned significant 
costs and complex administrative procedures. If legal respon-
sibilities are accounted for, it has to be remembered that in 
Spain the responsibility for the donated bodies relies upon the 
institution that receives it. So, the person ultimately respon-
sible for it is the Head of the Department, the Dean of the 
Faculty, the Vice- Chancellor or Chancellor of the University, 
even if the final disposal of the remains is burial or cremation 
due to safety restrictions (McHanwell et al., 2008). Moreover, 
difficulties with burials and cremations during the lockdown 
have increased the pandemic’s psychosocial impact (Dubey et 
al., 2020; Moore et al., 2020).
The possibility of carrying out specific Covid- 19 tests, 
evoked by 55.6% of the participants, as well as the access to 
PPEs for both staff and students would cause an increase in the 
anatomy department’s operating costs. More so, given the fact 
that 77.8% of the participants reported not to have enough 
disposable preventive material in stock, due to the donations 
to the hospitals and critical health services during the height of 
the pandemics, and the posterior increase in the prizes of those 
materials. As mentioned, most of the respondents (55.6%) 
considered that the future costs on preventive materials should 
be covered by the anatomy departments. However, this would 
result in a clear academic benefit, especially since 55.6% of 
the SAE expert group members considered that the perception 
of their students about the quality of the practical anatomic 
teaching would increase with the awareness created by the 
adoption of reinforced safety measures. The training in the 
renewed safety procedures will reinforce the student’s compe-
tence on prevention (Ross et al., 2021) as well as strengthen 
non- traditional discipline- independent skills (NTDIS), adapt-
ability, and resilience (Evans et al., 2018).
Moreover, when, as reported by Bond and Franchi (2021) 
the teaching of anatomy resumed after the first strict lookout 
measures were reviewed, it provided, not only anatomical 
knowledge but also life lessons in ethics and humanity (Jones, 
2020), thus addressing the concerns expressed by Pearson 
(2020) about the risk of missing the formative values the dis-
section provides to the future health professionals.
Limitation of the Study
The present report is limited by the differences in the regula-
tions applied by each Spanish institution, based on the preven-
tive measures applied in each region during the first months of 
the pandemics. Moreover, the questionnaire has revealed a lack 
of reliable data about the regulatory procedures and the num-
ber of body donations at a regional and national level in Spain. 
Further research will be required to review and actualize the 
data about body donations in order to sustain the SAE initiative 
to regulate and improve the donation protocols and procedures,
CONCLUSIONS
Despite the perceived risks of the management of cadavers 
during the pandemics, both the usual embalming procedures 
and the strict application of all the safety measures for the 
management of cadavers described in the international and 
national guidelines, further reviewed during the pandemic out-
break, are adequate to ensure the protection of both students 
and staff from Covid- 19. Dissection is an essential formative 
activity at all levels of the health sciences education, as well as 
the foundation of morphological research. Its total abandon 
is not justified by scientific evidence and represents a break of 
the donor’s confidence placed on the body donation programs.
Extra preventive measures, as the implantation of specific 
tests for the SARS- CoV- 2 virus, the avoidance of aerosol- 
generating procedures for non- embalmed cadavers, and the 
use of disposable protective gear and adequate PPEs could not 
only increase the security of the staff and students, but also 
contribute to reinforce their awareness and competences in 
safety procedures. An evidence- based consensus is required for 
the adoption of a renewed, comprehensive protocol for present 
and future donations, as well as for the management, conserva-
tion, and procedures to be carried out with the donated bodies.
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